Abstract
Vegetation exerts a strong influence on tropical peatland greenhouse gas (GHG) emissions through inputs of 32 leaf, root and shoot litter, which can determine key peat properties (Wright et al., 2013) . Plants also release root 33 M A N U S C R I P T
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6 Three composite sub-samples from each plot were used to characterize peat physiochemical properties prior to 113 beginning the incubation. Gravimetric water content was determined by analysis of the mass of water lost from 114 10 g wet weight peat oven dried at 105 °C for 24 hours. Organic matter content was determined as the mass lost 115 after ignition for 7 hours at 550 °C. Bulk density was measured by collecting 10 cm × 10 cm × 20 cm sections 116 from the peat surface, and oven drying at 105 °C for 24 hours. Total peat carbon (C) and total nitrogen (N) were 117 determined from 0.2 g dry, homogenised peat combusted using a total element analyser (Thermo Flash EA 118 1112, CE Instruments, Wigan, UK). Solution pH and redox potential were measured using a Hanna 209 meter 119 coupled with pH and redox probes at the conclusion of the experiment. 120 121
Statistical analysis 122
A repeated measurements ANOVA was used to assess differences in CO 2 and CH 4 fluxes between treatments, 123 using a combined variable comprising REC compound and concentration of addition as a fixed effect. This 124 approach prevented aliasing from the control treatment. Subsequently, a one-way ANOVA was used to assess 125 differences in cumulative CO 2 and CH 4 production, with a post-hoc Bonferroni test used to assess differences 126 between treatments. Differences in redox potential and pH were assessed using a one-way ANOVA. CO 2 and 127 CH 4 fluxes were log-transformed to meet test assumptions. Significance was assessed at p < 0.05. All statistical 128 analyses were carried out in Genstat v17.1, and figures were produced using Graphpad Prism v7.01. 129 130
Results

131
Peat properties 132
The peat was strongly acidic (pH 5.3) and waterlogged, with high gravimetric moisture (81.7%) and low bulk 133 density (0.1 g cm -3 ) (Table 1) . Organic matter content was high (92.2%), as was total carbon and nitrogen, with 134 a C:N of 16.9. In general, peats showed limited variability in properties between replicates. 135 136
Exudate influence on greenhouse gas fluxes 137
All REC additions were associated with a significant increase in CO 2 fluxes (F 18,90 = 12.72, p < 0.001, Fig. 1a-f) , 138 with a significant increase in fluxes over time (F 6,570 = 1498.4, p < 0.001). In addition, there was a significant 139 interaction between treatment and time (F 108,570 = 8.97, p < 0.001). The greatest mean CO 2 flux was from the 0. were fewer discernible differences in response among different concentrations. In general, the greatest increase 146 in fluxes occurred during the 14 day treatment period. Cumulative CO 2 production also differed significantly 147 between treatments (F 18,90 = 12.00, p < 0.001, Fig. 3a) . A post-hoc Bonferroni test indicated that oxalic 148 treatments were associated with the greatest cumulative fluxes. 149
With the exception of the 0.3 mg formate addition, all treatments significantly increased CH 4 fluxes compared 150 to the control (F 18,90 = 3.86, p < 0.001, Fig. 2a-f) , with a significant increase in fluxes over time (F 6,570 = 491.8, p 151 < 0.001). In addition, there was a significant interaction between treatment and time (F 108,570 = 6.68, p < 0.001). 152
Lower concentrations were generally associated with greater increases in CH 4 fluxes, an observation consistent 153 for all sugar treatments and formate addition (Fig. 3b) . The 0.2 mg C g -1 formate addition had a mild inhibitory 154 effect up to day 38 compared to the 0.1 mg C g -1 addition, with a reduction of fluxes compared to the control of 155 up to 22% but by day 52, fluxes were 85% higher than the control. By comparison, the addition of 0.1 mg C g between REC addition types. It is also plausible that some parts of the microbial community may also be more 212 dependent on the specific exudates released by the plant species and therefore some of the differences in 213 response to contrasting REC additions may be because the community is not fully adapted for its decomposition 214 (Wang et al., 1993) . 236
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Redox potential increased with sugar addition, and decreased with organic acid addition. Addition of labile plant 237 residues can also reduce redox potential as high respiration depletes oxygen (Fig. 4a) (Flessa and Beese, 1995) . • CO 2 production increased at higher C input rates.
• CH 4 production was generally inhibited at higher C input rates.
• Acetate additions were associated with highest CH 4 production.
• Redox potential and pH showed concentration and composition dependent responses.
